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(54) BATTERY STATE DECISION UNIT 

(57)Abstract: 

PURPOSE: To obtain a battery state decision unit in 
which the memory effect and/or deterioration of a battery 
(service life) can be detected even under the operating 
state of a battery having current and voltage values 
variable frequency during discharge, e.g. a battery 
mounted on electric automobile. 
CONSTITUTION: The detection value VB/IB of a 
voltage/current detector 21 is stored at a memory section 
24 at a plurality of moments of time in the discharge 
process of a battery 15 and a regression line operating 
section 27 determines the inner resistance Rc and open 
voltage (no-load voltage, electromotive force) Ec of the 
battery 15. Consequently, the memory effect can be 
detected based on the lowering of battery open voltage 
Ec under operating state of a battery 15 having current value IB and voltage value VB variable 
frequently during discharge and deterioration of the battery 15 can be determined based on 
the increase of inner resistance Rc. 
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IWIBflft©«EEtf[t«ffi-t-5«flE-fe >+ k . 

&®lfIlcgc5^TmiEttni<£M^- y SWftfcWSH-**!. 

* * y a*^«»J tfc * # «aiE««io*fl: t y * y 

[§i#« 3 ] affi«,a#&tt. hUE* y icEli Lfc^ 20 
iaitii£<j#»e»n6iHi#iaiia;icj: 9iuiE*?i!irtwig 

s#*« l * fctt 2 E«c©«nWif§«53'J£e„ 

[»#«5] iffjE&a^&l*, SuE^y IcEltLfc^ 
fiitt**»!)5Ci:*»»i:-*-5lll**4E«©Wi!ittlB 

nt*«6] n%.mmmmizmt>mkLxmmisti5- 40 

HuEaE-t: v-y- 1 HtiESK-t mm'tKD^tami: 
ffitzmm<omm®m<om%c<ntif&x-t&m-tz>**v k. 
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zwzzzk&vrmkirznmtmn%mWo 

[0001] 

2&Wfo^tz\%~y^frfcM2#MM (nickel-metal h 
ydride secondary battery) V>frt$>5 = y^/V"3i 

2»*«©ttlBSr*J9J-rs«JfrK»fiJSiJ«jtfcB8i-S. 
[0 0 0 2] 

[00 03] * L"C> 010 iC^-tJ; ? «%f£ig$ 

fffVd e ks$>feLtcm&. ftritPHttffc. /<yfy«E 
VB;6\ -tWifett^ltttJEV d eSTWofctt (V 
B=Vde) <D»«^SPOffiP=P0Srttffl-5Itg/ffr 

[0 0 0 4] /<-jyxy®EVB^iS:®^JtaffiVd etc 

[0 0 0 5] jBS«)U*«:«**i-4ii:^-C#*<J!to 

UTtt, ^yfUlffi 
VB***«*Jh«EVd e«T(0«ffilC^ofc^lC*5 

?*ZmA,X^Xi>Mmmife<ft'y1tk®C* 
[0 0 0 6] COJ:?lcartt«*PisaJPU-C»#** 

#{J>4V* & # /< y T y «JEV B a*ft£©8c*»Jl:* 

[0 0 0 7] iC5T% -J^WJC, /^7f!)t£EVB© 
Hi-fi fc©is*p?>*bTV^. croS^^klcii^^y 
S1-it^<3'ry©P*9gi5Jg{n[|ti65^>sr|Cil5</ii5 % A 

mmz.'<yTvnm#&T-i-&9.fkk uxm^s. 

[0 0 0 8] Sfc. S^{k^©{fi©^s/T vm,f£<D 

^l^iE^li:1-5T/^*y^fR5:fflv^fc. v>^^>5-y'7- 
/w£2ftf!?t!U;::fc^-n±. ^*y ^**HHi-r5t>w 
#*P&*fCV^. Tt^ey^tt, (DOD :de 

pth of discharge) (Dm^jtikM-f ■< i'/^Mk*) ig Lfc 
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10 0 0 9] 01 111, ^*W5l4Lfc/<s'7 1 i; 
©#cflM*tt*. /<j/rytt/lVB=VBl<D|liS-c^U 

yy*EVBias»W*JhWEV-deJ:9fcfiTU * 

P o d^rp^tt®^* P l lc8rit£*# a p fc'JtffiT t io 
5. 

[0 0 10] C©**y8!i*0)»£«:Rlh1-a&flfi: L 
/<5/fy*-gDODA!|i)100 %IC& 5 t X'foW. Lfc 

ft. •*-**>*,, %±AML^ftlc5l:*<rlMH-S, vvb 
5-227671 %r'Si&&m) 0 Z\<DV => Vr-f > a =■ 

[ooiu tzhv, &%mm&mzm&zi\z^y 

0, (0%DOD) ftO$Kft&ttffll£**5 0% 

*Scmi--5i:<S^-r5i, *w l o k wwm^d^Sk 30 
[0 0 12] Lfc^oT. ®$H8iifW::*5V^-t 

[0 0 13] /^r!) IC:fclt5;^y$*e>3§££t&tti 

[0014] 0Utf . 5-7 7 7 9 0 

^ $ *vcv yaffil, /<s/f!l £* t £ JtfcttfflW* 

saffi-cfo^o mi i&fflv>Tt&e;ii-ixfi, £%$fctt$ 
fca»fta^ft^»m^i:P 1 t 

[0 0 15] #Msp 4 _ i 8 6 1 8 0^«|C^ 

«Bt*»Ti-5^ (Ei i &m^xmwi-ti\i> a 50 
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wiCsiwT-* o5g=^f.»iB# t 1 Xh *) , 2gB IC^PIT 
i-6*jS***t 2-Cfc-S. ) £^y®m3)§£i$£i: 

&tti-tsaaf-e*>s. 

[0 0 16] $ibK> ^¥5-2 6 0 6 7 
£3t£ftT</^a«li, *«l*©^<yry«E»ttillii» 

SB Lfc#£ (HI l^fflV^TlftP^i-^ 

*>. 2«Blcj8i««[«s»±1-*i*^^t 2ffl^-Cfo 

[0 0 17] 

y j»*o*4*iaafBi4. jBMwti^^^H *> 
5 vh*/< yfyft - waul $ n^awT-fo 9 , c 

[0018] u^u**e>, si 2(c*-f-m^stb¥w 

afi?£*x5J;5lc, fB5«Hifc*iiilc*svx-ci±, /<yr!) 
T ?±frWimziSCXft&fjzZ <$£W)L. CftlCftoT 

oftjfcanjit J: *#W4«flsic*-^v^-cy * y 
wi-sa^^iiffl u-ct * * y »**«*i::*tui-5 z. 

[00 1 9] «ftfltit*Wlc33V^-Ctt, %<D±o 

t£®&immm\zti^xb, tio^DMiass 

ff#Ti:««l©«fl:lcS*i<«JE»TSrE9JUT»9J-i- 

[0 0 2 0] coi5*HW*#*UT4 
Zixtcbvxh*), arttflc, «ffitt • «£fi^«lc 

[0 0 2 1] 

l ic*i-«t 5 lc, S^«iS*Pi l l \zWit>mt Lxmm 

*WB«»JiS«ttoV^-C, *»©11EEfl[VB**a-f5 
SJE-lrv^2 1 «%£>e>ftffil 2, 1 3ldUi6« 
jfKltl BSr^tU-r5«})ic-feVlJ-2 1 t, ®E-fe>-y-i:fl; 

£«s'ju m&M^cmmtics^^TBtiiEartiiw^^y 

5§J*^r«S'Ji-5«ia^g2 7. 2 8, 2 6t5rtl^5C 
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[0 0 2 2] CC5%S?;S, s3E£-S^&iC,J;5Su 

E«fto^u*5 it/y * y ufc 1 1 ic. HtiE 

t y * y »*©*ft*ft©«»j*g*«r**-t 

[0023] cwigwu. wsEtoa^aa^ m 
ley * y icEttLfc*mitJc*^5t»e»iisii»ii«a: 

let 0 l»Emft^$i^ffiStt%nft«JE{t& 
[0 0 2 4] SiblC-fcfc, £©»9ltt, 

zmm-rzmmftmmmmzis^x. mmnm<onj£ 
a&wft&T-Eirr^* y y icEitLfc 

ii5lil#i([i»*tw«t»J1»E«ftrt»»ttttS:*»!)6ii: 20 

[0 0 2 5] £f>(c£fc. CWISIIJ, ttla#tiI*Pilc 
Mil £ ft 5 - v 'rft'* 2 »cii©lWi 

**jsj-*-5 nmKwmmms^^x , nwrn^ws. 
m^m-t^ms.-ty^k. Bimmm*b%$j\z%Lti5> 
an-**** mmmi±±y^tmm 
matt >vozti?ti<Dfemm&mtRm.iti<Dt!iw®m<D 
««©B*j&-eEit-r.5y*y t s c<oy^-y^E«Lfc 

*»MiJritEttlcS<5^TlltrE«fe©y * y S&**«»J 30 

Mie»i¥A(i. stiEy^y icEffitfc^atjffiics^t 

[00 26] 

[f^ffl] z<D%mzxtni % kn,m±>~*<D 

yicEHU tta^&icfc!), cwy^y |cE«Lfcfc 

TS&^y * y ^m^rWSiJ-C^ 5„ 
[0027] ifc, c©|g^tcj;ftii, ^a^StciO 
*»<B£flS*J it/y * y ^*Sr«giJ Lfc k £ IC, tft^p 
no*J»je*Sr**36«lc**1-5J: o Ic LT^S© 
T\ Wfe&ffcteJ: * * y 8b*©«SJBiFj£*«S-*-5 C 

[00 2 8] £h\z. z<n%w\cxtiti. y* !> ice* 
L tc® mm \z£r5 # ib ft 5 IhH§ italic X <0 ®7&f*l SB 

e^ffitmiEm^*5cmjEfit **wi*inc.fc *) #«>s 50 
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ic^ki-5m©ffiffl^fiiictev>T tttmwy * y 

[0 0 2 9] $f)IC*fc x c©3g$Hcj:ftif, SJE-f> 
■y- i: Sfiftir vt©^ ft«t©fcffltt* «ft©*«ae© 
a»©«F^"Cp»*yicE1tL. «S#I*lcJ:»>, c©y 
*y lcEttLfc&djffilc£^Ttt&©rt&i£ftffi£8& 

jtu-o*5©-c, a»ie*©m?iiirts»seiftics<5iNT 
w&©*<fcS:*]9Ji-a - kvx%z> 0 c©#£\ vm^- 

$;$lc ± 9 mifertffls«6ifte#fc5 i ? ic ltv^© 

ttfflftHttev^T fcm*©y * y »*s:ia#»wic i 9 

[0030] Sibicifc, cwsgeniciftff. mffiir^ 
* k SiSfMr :^©*ft*ft©tftmtt«r«tt©**i8a© 

**©!$£-?** yicEttu »a¥aic±»>. c©y 

SL-C^S©"?. «*l8*©*ttHI»rttEttlc£-3v*-c 

lawdDRAic j; *) mttiffl&ni±mz$.itoz>£ 0 ic 
•5©-c% «c«*lc x • mi±lt!S s «mtc»ki-5« 

[0 0 3 1] 

i^is^j] wt> z<Dwn<o-%mm\^^x . mm* 
$tmLxmwirz>o to** Ei^Tlc#re,■r•5laffilc^5v^ 

"C„ ±EEI1 O~01 2lc^Lfcb©t^JS-t-5 1 b©lc 

fc. jfcRlc^fCHl 0~H1 2«rt>#flRUTWWi- 
5. 

[0 0 3 2] w©«w©-nis«i6 j affl*ixfc 

[0 0 3 3] ®^i£it*P] 1 1 li, *ffffloB»»-c*> 
5 3+B£«^-* 1 2^1, co^e-^ 1 2 left. Si 
Jimx-hZ't yT y ( 2 fcttiWcttfti: t 

5o ) 1 5i»fe-f w<-?i(Sl 35r^LT«^*5^ 

$*ts„ c©«^ 1 2©ta^i±, -o-^-^m 

CU (electronic control unit ) 1 6 |C <fc <0 M'0 $ ft 
5. ECU 1 6C0A*#-MCH, T^-fe/l^^OH 7 

J^^T'fV/^-^lHlKl 3©r^-x^tfcA5$W$ft 
5o fcfc'L, T^-r-flt^$iJ^l$ftrt, ^yT!)l 
EVB^I 1 0 IC^ Lfc«cS^±«/EV d e £AT«9ffilC 

Z.k#X'Zte<teZ c 

[0 0 3 4] ECU 1 6lt x T^nayfa 
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!■_. I^^-Sgg (CPU) i^tifc-ro-r-l -7 u?u± 
•yt (MPU) C©T>f ^ Dyoirs/f-»c^$jx 
■SAtH^Bt LTWA/D^&IslSg^D/AX&II] 
K. I/Otf-h, -^xi^n^yA^St&Sft 
SlteffiLWyt!) (ROM) . &Jix-*£-B#ff} 
l-^^-t-S^V^AT^-fe^y*!; (RAMffct), 

[0 0 3 5] mSvfl|jS*(^l Ui»*$it5^y^y 1 10 
5£LTI4, »^DOD-C*»«4:Mk9ig-t-i:iWlO*0 

fflV^o C1©I31 Id^Ufc^y^y 1 514, ^ffil 2 

[0 0 3 6] '<yf !> 1 5<D^mMBt4 1"<-?® 
Kl 3lc»J&$H5«« (fBSHirtv^. ) I BiMl 

JEffi (x-*it>^? = ) VBitilEtt {x-^tt>v^ 

14, Myfi) 1 5(D^mmBi^mm<omx'm^tzm 

[0037] /<yf!)15 ©ffig (ifiSffi 3: fc!4fifix 

ixmtizixz* fits. zo&Mmiz&^x * mv%±, m 

tti»2 2li, Tl-ayfe^v&MU («JEf+t Siffif+i 

-^t*tfti-4A/D*8HB4:*§tf. 30 
[0 0 3 8] CftibCDttffilfiVBtflijjSttt i Bif4, ^ 

ttft u*-y) 24icw^$n, utiBu, i&mm 

*Eft«*tt2 5fc{JW&SHS. *»#RAM«?Ti)JS 
ftS!Eti&l5 2 4ICI4, -^B#W (iOSE*«-ei4, 1 
tW SlcttEffiVBtmffittl Btd5iiiK6<JlCfEli$iX 
So ftfc, «HteS»2 0tt, ECU 1 6 i3fcfflUT<b 
4V\, 

[00 39] ikm.m^.&m%U 2 5 14, misfit I B irBf 
FtDAh (Ctvt>, #J;Ll4, 18>&) ©ffcgfitlBXAh 40 

©ajutts dBXAh) , ttet>htffl£&pzmt> 

U «JftBtt«ffiWS»2 6©-*OA*I^J&i-5. 
fits. *ft0IMMLEEcl±. ttfti 5 ©^fifEBSSrSSi 

[0040] B««B2 4*»e»K*m*ilfc«Effl[VBt 
^SB2 6lc(ft^$h-5i:ttir > EMMDfta»&*d»ft5 50 
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?9W60MiR c tfrtMffttttftlttK 2 8 <D-yJ<DXtl\Z 
[004 1] fig&j£fi;tt«;£9S2 8 ©flfcfr©AAfctt/< 
£»2 8©*M&B*ICJ&CT, **tt 3 0 

yf k y*ft*«tT3i*ji!UtniMip$iiS. *fc, manis 

»*E«S»2 6©a*ICJ:0**y8bJMK!r*l=3 2*5 
[0 0 4 2] jJclC, BHW©»f^*Bl2lC*1-7a— 

[0 0 4 3] *"t\ 1 5a»e»-<>v<— *0J8l 

3 £i§ CT^r-* 1 2 -mSE I B ©tt##IM&3ii5 £ 

i[^?B**ix5 UfyyS2) . C©4§3\ lEltSB2 

Bro^tyf-^i (j) {i (j)=i (o), i 

(1) , , I (J 1 im) } irSUVBCO^y^ 

-*V (J) {V (J) =V (0) , V (1) , , 

V (J 1 im) } <D£X&-Vc>mz?VT£tlZ>khi, 

lc, /<7^-? jisj<-otSHS. ^5^-^ J©ffi 

14, 0, 1, , J 1 i m££5„ 

[0 0 4 4] AyfD'l 5©'«HKKttfc*5^T» -*B# 
MfflffiAh, Jtfttfilcte, flfctf, l |HMc«EE • *«E 
&tti§§2 llcioTttkftfcT-^VBix-* I B t 

i>\ nrVT-tx-hzmm&i (j) = i (o) , « 

EfltV (j) =V (0) t LTIEiigS2 4{CiEtg$^5 
Urs/^S 3) „ 

[004 5] cfti Irpf lc, ifcttmffiftaggB 2 5 life 
•77-) P#&© (i) 5ticsH-j:5icfUt£iT„ m 

[0 0 4 6] 

P<-P+ I ( j ) x A h - (1) 

Xfetc. (i) *-cw-*Lfc**«ftpa*, ^#>sE«>fc;6fc 

yyS5) „ A5c«^MPma x»4, #J;tl4\ DOD#9 

o%©^cfl;^*ic|S:S$^5„ 

[004 7] * x v -7 S 5 ©WW t^mi t fcS^-IC 14, 

(E) tt««lCi-5«Hl-C*>9, *^T, ^*fc(4y 

[0 0 4 8] ftlC, lt)>Sii«IC, /<7^-^j*lfc* 
»t»/lP$*. j<-j+ltU (^777S7) , ftV^ 
•C, ^Ur-^I (j) , V (j) omtK R£IK 

(J 1 im) ic/icfc^^i: 7!ii^*)^U U7y7"S 

8) , ^?yys 2~s 8zm<omLxwii£f& (j 1 i 

m) lc*5*-C, ^*yx-^I (j) , V (j) 4:» 
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[00-10] ;*•■? O^jESrfl^Xit L re @ 

3iC*1-J;plC > V/<-*@i&l 3£*— * 1 2/5>f> 

&y (jwnoim-cit, ^mafc^s^sE) t 

T, '<:xxy 1 514, 9SfttE-Cfc*Mft*JE 

emJE) Be (EcttBMMIEfcifcn 
5. ) , /<yf9 1 5(Drt§l5jgiaffi$rRc CCTIl, 

±, /<yf!l 1 5<D;ft?Srr3 5 t LTI4, mW)=>>7i"; 

[0 0 5 0J H3|C*>^-C, flffiY, *«EX. rtSB&ia 
(ftR c . feJtfnttttEE cOHtt£f*. (2) 

[00 5 1 ] * 

Rc=- {J 1 imxS I (j) • 
t |J I imxil ( j ) 2 
Ec= (II (j) * XZV (j) 
t IJ 1 imxil ( j ) 1 
*r-;/:/S4-C!+»LT&5mft<£>$t;£i:Pa 5 
ttlSWlc^DOD, 0»J;U4*DOD=8 0%&SK#f£: 
■f 5»f*©tttt»ftP 1 i mlCigLTV^ri^a^] 
Ufy^S 1 0) . 

[0053] m&©&«S*pa J -*©i3fJ£©8rtt**P 

V^DOD^SI-*>5^iC(4 Ufy^S 1 0 : YE 
S) . rt«BS«fiti[Rc©i[f4DODOffl[|iJ:e>-flC— S 
X'hZ<DX\ Xfy^S 1 5 U 1 5<D#fc 

^tHfesic^s. i^iitiiip i imicjgL 

Uts/^S 1 0 : NO) o -t^-C. ^fy^S 1 1 £A 

[0054] /<yf!)l 5 cO&Mb&tti&S-m, /^yf 
yi&fi^ffl8§2 2lc4o-C^tH$4x/i/^5'xy?fi^TB 
SrrtllJttftll[«JEtt2 8K*9iitf Ufy/Sl 

1) 0 

[0 0 5 5] fc^T. Ayr!) l 5 0>*rAi$ (£W>te 

(3&ffl^rtpUffiStffiiiV^o ) Rn (TB) fcftiJii 
tr (Xy-yy'S 1 2) „ 

[0056] sisicfcv^T, m*tt3\z s 

KSi^ftnWtjifeT---? /i>R n • TB£StL-t*5 9, 
-£$$14, ^fiiftlc. fig • &{fcB#rt«5]gfcffir-7' 
/URp • TBSrSLTV^o CffliSi'f,, ftgBffitaflt 
Rcl4. fi&KftSI3£. *fc#A*<k**ittfl5if*# 
4{tlc45 C t C Otfig • **flS^rt«MSR 

Ir-^Rn • TBI4. rtSHfflnffi£j5£g82 8 «P©0 
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* Y = E c -R c -X 
= -R c • X + E c •• (2) 

0414, y^y^-* {i (j) , v (j) } tm&x. 

Y (ffi±Y) <0M#5r*LT^5. I^frt. ^tyf 
I I (j) , V (j) } K#LTH#i£Y£lEH§# 
#flcj;i9#«>5„ 0»»*rlcJ:iitf. M^YcoffitT- 
$>5l*lSSit0WitRcl4, (3) 5£-t?#*!)ibft, BMISCY 
OYttWfr-CfcSHWWBEffiEcB: (4) ttXtbhti 
5„ 4*3, coHte^Jlcjo^T, ^tyj-? {I 
io (j) , v (j) } {4, l^&icifvyy y?LX, z 

[0 0 5 2] 

V (j) } 

— (£1 (j))*} - (3) 
-I (j) X2 I (j) • V (j) } 

- (2 I (j) ) 1 } - (4) 

20 ^L^V^fEtt^S-CfeSROMtplCiete^tvCV^o 

[00 5 7] 4*>\ 0614, SSO^yf!) 1 5ICOV^ 

t, ufa-esuELfcrtsaafitiftRcfcfta^ftpiroH 

^Sr^LT*^, D O Di5 9 0 %ggW±©ttt©*I 
£6£V>-C, rtgCffifeiteR c 14. JMfcWlCtt, 

eustiifitR n t^k^rtaMsstttR p t»4, wf nt>* 

[0 0 5 8] ^TyT'S 1 2-CJ4, 0 5.l£*Lfcifi& • 
*^kf*rt»«eittT— y/VR n • TB^ib. 
S 1 1 Tffi'J^ yf!) IBfTB ^foir 

30 rtfBlfitaffiR n (TB) SrttU&tr. 

[00 5 9] mffiWrtSBlgSittR c t*£fcB#|*) 

g&JgftffiRn (TB) tCDM (Rc-Rn (TB) } * 
iO, {Rc-Rn (TB) ) iJ-^OSWlfttt 

fiRI i mSr@xTV^4v^»i:*575^*iJ^-r.5 (^.xy 
7°S 1 3) „ 

[0 0 6 0] 4*3, SSpSgtiiRl im(4. 0 5 IC^-f 
SifitRn t^k^frtSpfi^fflRpO^i: L-C»P>ix6„ 

z<o\mt, m.\z\itkmftU£\<^x'h*) . mm-r 

^t-#5o t>*>-5>A/. ± jE6tia4, im\cfccxmz 
mt^xhx\>\ 

[00 6 1] XT-yfS 1 3©JWS^J*4Ufc»^IC 
»4. /^fyi 5cortgBSetii:Rc^^:^4ttlc4oT 
VN^Ot?. /<?f!) 1 5^^ULTV^t*J»rUT^s/ 
x y 3 1 5rM$t5 Ufy^SH). 

[0 0 6 2] 4*5. ^<yry^k^tfe»4. §&ff3 1 
<D.6*Tlc|5Bibf\ y-y-'-^lcioTtiv^ i<D 

50 ^^-|C»4, '<y?y 1 5*rS*-*-**-C««i-5J:5K 
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Lftv^?tc, »£*Tf4. yv:/-mft<, fe3^£& 

«fc 5 • aWfttttrtLTt J:v\ 
[0 0 6 3] X7-?-7S 1 0«>f|£^AjCLfc4i 

£\ 1-4*? t>. 5l4©ttf|*ftP!iS3f P 1 

14, /<yf!) 1 5<7>^y M^&ttiMSli;:^,, ft 
jb\ C(D^te^|ICfcV>T, KTyZfS 1 3 

*Sj:tf;*7 l y7'S 1 4 yf U #fcg©&a<0& 
iCb^* !/^mw«lttl«!;SI^5 < t9^LT^5i5 > C 10 
ilfcOflteKli, Xfy/S 2lCfct*5J: i\c7u?y 

[0 0 6 4] ^fy^SlOOflSWLfcj^, ^ 
»ffr£LTfc5j5fc®gft- jE^g3»m£Er-^/i'S:# 

PIMEEn (P) *»5 Ut^/SI 5) „ 
[0 0 6 5] 0 7ICjoV«T, 2#<£>HI|f4, f?ffi#Jl£, 

zti^ti. 1 o < c*jj;u : +7 oict^o^y 

3b;£#Se± LTV>ftVgl*jcaCEE c=EnWt' 
3EHt*BHk«ffiy-^A'E n • P^LTfe'?, 20 
tttt, **y8*ai»±Lfc»£©|JMfrttJEEc=Em 
ro«ca$ft • y * y M%4r-/;UEm • P LT 

stm^m • iE^mmmmiE^-^^En • pi4, 

WfcMifrtBflEWfcSHJ 2 6 <P WE* Lft V *Ett¥»-e*> 5 
[006 6] m7frbs XT'y-7S4t*#fi.\^1t1im& 

1 1 ©teffltfi&s&Hco- 1 ot:~+ 7 o'Crora-ctt, ia 

y»*<D*£*l*tti1-5»£lctt, itfffc#*1-*ifc» 30 
#ftl\, r (D® 7 lC*1-Jfem^S • jE^B^ifcAffix- 
y^En • PA*?,, »««i:PlC*rt-5jE*^MartlflE 
En/!i5En = En (P) t LX'feblXZo 
[0 0 6 7] C©£#>*(D£iii:ft5'<y? i yHl 
StiSEn (P) t. Zfy^S 9-?tmLfc|HH§##f 

*s*oma©^s'^yi»*«EEci:oaE {e (p) - 

Ec) ^<DH (E (P) -Eel 

IIMEI i m«riex.-C^ftV^if ofr&WfelrZ, (;* 

f-^si6) o ftfc> z.<D*§i&<Dmmnj±mE 1 i m 

14. 07{C*1-J:?»C, ^j/xyP^&flffiEn (P) i 40 
**y»*©38£LTV**BlliMtEEm (P) 

fit. Jh£o£!IM&4fittR I i mtm®\Cim\Z\ZkAs 
£'<&#LftlWttT'$>.5 0 

[0 0 6 8] B8tt. figTB=2 StlCfc^T. tefo 
SBEtt 12VO= y *vM<sff 2 D O D 

5 0%-c-gfflL, mftmkL. z.nz6 oim 

^>'Hft*)igLfcii-g-<0^ft©EEc©aiJSfB$r7 p ns' h 

• P^*yMM'«©tttEm • P^«LT^5. 50 
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#J;tl4\ DOD^DOD=7 0%Oi:#^^fc®-g-|C, 
jE?P#©M;t&ttJE E n K*f LT p< y $&*^4^<OK«C 
SEE mtfmfc&Tft A E c 7ciH£T LT^5 C i: 

[0 0 6 9] H9I4 X 08IC*1-DOD7>5DOD = 7 0 

[00 70] MlBi!lB=0 (A) (Oi t<D«ffiV 
B (i<Dftf4, 0 3lC*1-®JEYtC#j£1-.5 o ) 
SfiEE cTfct), ]E^ft«-g-»C|± v E c = E n = 1 2. 
7 (V) , ^y^Jjl/^d&LTV^ii^lCte, Ec = 
Em=12. 0 (V) Vh&ZtimmZfrZc mffifc 
T^AEcli, AEc=0. 7 (V) ir^ffl^ilS. * 
fc, rtSSJSftffiR c f4, V^nw#^-|Ct>, Rc=16 

(mQ) "CibSCfctfJMiSfta. 

[00 7 1] ^fy^S 1 6©WS«4LT^5'T!J 

i 5ro^^y^m©^4^^ai$tt/c«^icf^ ^y 

»*ffir*T3 2tAffS*6 Ufy/Sl 7) . ft 

Tfci^. c©^*!)M©iSt^yf y ro^kos 

«c«*fT5S-C«tt-*-5J:5KUTt>J:v\ ftfc\ ±» 
Lfc<fc5iC, «&tTf4, 7^7-T?»4ft<. 

[0072] ^^y^mro^^m^ttft^ofc^ 

UfyT'S 1 6 : NO) Sfctt**!; 

^y^m^^ttitoa^^fc*, xfy^s 2ic%i* 

9, ±k&©&3£& 9 5S1-. ftfc, -«j«*y»*©» 

e*o ; a% : ffofcs^ir(4, y*y^mco^tti«is»4. « 

BSLTt>J;v\ 

[0073] c©j;5ic±^«Diite^jicj;^tf, mmv 
b tmm i BrotfcKWi^iS-y-^^y v^itAocttf'- 
^» {i (j) , v (j) i <n®ffimmY (04#bs) 

^?fy 1 2©^ OSfctt^ttPiifigTB) 
-aWl^^au■cv^5co-c^ , SffiVBttti^i Bt^ 

LTt. ia^TBlCft#1-5rtg5i£gtffiRc 
i ^< y t y <OM^«JEE c Sr*«lcJia-t-5 

[0 0 7 4] ttz, ±.'&<DMfeWcS:}Xtf. fe5DOD 
lcfcv^T»^aLfc^SJEE c?r s ^*b**T*>5^^ 

EEn (P) (EI7#B) irit!51-5ri:T* {En 

(P) -Ec>El ira) , ^*y^©^4SrStH»C 
^tti1-5Ciri5-e#5 o 

[0 0 7 5] $e>lc x iiEcoHJiS^Jlc.tttjf, /^yf!) 
1 5<D£itmz\i^ Ayf!) 1 5(0^SSi;ffiRc^± 
^•1-5#ttJC#aL (69 5*13) . ®®mfaYfcb*#> 
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fc/^f!) l 5 ©*«»**<«;?. c ^zmm^izio 
* ft X h 5 '< y t V T B L tcjE%&T<D lift 
SCffitaMRn (TB) ir Jt«f 5 £ t V { R c -R n 
(TB) >R 1 im} . ^yfyi 5 ©*ft***lctt 
Hi-fi 4. 

[0 0 7 6] $(blcSfc > Jb»©H*«ICj:iltf, -Ky 
r y &fc»ftJT 3 1 OjSfl-t*»i"5 CtlClitJ, »- 

loo7 7] £p>ic£fc, a— y*ys»*sft*r 10 

5©ttlgS:(Hl«^-5Ci:, i£tt«£»ii*P? 1 1 

[0 0 7 8] £^IC£fc, ±$©||J60iJICj:*U;E x 

fy 1 5cDtttg©<£T£, /<yfyi5o ($40 

fS$H5„ £©»£\ ^yfU 1 5©#fl:fcJ:5#£-lc 

1 5©ttlg*f*iiE1-5i:i: tic, ^S4Sc«4rtToTt 

1 5©£<fcfcp<*y $*©&££ £ecsij-f5ci:as-e# 

[0 0 7 9] /ifc, C©l8PJlii:j£©|li§{F>|lcPgib1\ 

IS/&£t£ ►) ft 5 Z. t Hi fc *> 5 A/T'fc 5. 
[0 0 8 0] 

[JK9l©$»ft] SJLkraWLfcJ:5K, c©*8K.fc;fc 
If, «E*>1>-i Jtii-pno*fflffiSr«ft 

<fc 9 , C©y*y IC|SltLfc^taffilc£'3V>Tm?l!l©rt 40 

* y ®&zmix-z 5 1 g&m^ii/dcSft 

5. 

[008 1] C©3g^|CJ:ixff, &S#glcJ;'J 

w,m(o£ik& it/y * y ^m^^s'j Lfc t £ ic, *tv^e 
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[0 0 8 2] ££>lc, zommizXirti, y icfEtt 
«tt«£*»Wtt*flE«i *«Hl*Rte.fc <0 #ft£ <fc ? 

<k-fzw,m<D@imviB\z}s^x t«ji&©y * y ^m*5<t 

A5T-#5i:V>p^^jS^$H5„ C©3§PJ1I*, #lc, 

im i ] co«w©-*ftWi4saffl$*t5*i5«it*Pi 

[0 2] d©*WO-Hlfi«©»ffl!lWlC«**i5 7ci 
[0 3] H?t!l©^«(H]!Si^t©M#lftMlctt$n5 

0310 -e*> 5. 

[El 4] ®«Ht»©lMllctt$n5BT;fe.5. 

igt?*>5. 

ins] wcm^m5 o%x6 o-f-it/i'ftmm&m'ote 

[09] B8IC*iV*T» »maiS7 0%©^lC*Jtt6lHl 
#il[l»©»HtilS*Sr*i-H-C*>5. 

[010] -jRftlc. /<3'ry^]Etl^©S^©^®# 
14Sr*1-0-Cfc5„ 

[011] y*yS»**»*4Lfc»^©*««H!feSr*-*- 
0-Cfe5„ 

[012] «««ii¥S©Hi«{t*ff«»cfcttS/<y^ 
y «E©^{k^tt^*-f-0-C-fo5„ 
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